Smumary A case -control study of non-melanocytic skin cancer was conducted among men in the province of Alberta, Canada Two hundred and twenty-six cases of basal cell carcinoma (BCC), 180 cases of squamous cell carcinoma (SCC) and 406 age-matched controls provided information concerning skin pigmentation, occupational history, recreational activity, exposure to sunlight and sources of non-solar ultraviolet radiation (NSUVR) and other potential risk factors. Our analyses show no evidence of elevated risk for BCC or SCC among subjects exposed to various types of NSUVR. This is in opposition to studies of melanoma that have shown elevated risks for exposure to fluorescent lighting, sunlamps and sunbeds.
Basal cell carcinoma (BCC) and squamous cell carcinoma (SCC) are the most common types of non-melanocytic skin cancer and together have the highest incidence of all cancers diagnosed in Alberta and in the rest of Canada (National Cancer Institute of Canada, 1995) . Several studies have shown that non-solar ultraviolet radiation (NSUVR) may be a risk factor for melanocytic skin cancer. Beral et al. (1982) and Walter et al. (1992) reported increased risks of melanoma amongst workers exposed to fluorescent lighting. Swerdlow et al. (1988 ), Walter et al. (1990 ) and Westerdahl et al. (1994 found significantly elevated risks of cutaneous melanoma associated with sunlamp use. Elwood et al. (1986) found a significantly increased risk of cutaneous melanoma amongst workers exposed to light from welding torches, printing lights and other sources of ultraviolet light. Little research has been reported as to whether BCC and SCC risk is associated with NSUVR.
In 1983 and 1984, a case-control study was conducted involving men from the province of Alberta, Canada who were newly diagnosed with non-melanocytic skin cancer. Information was collected regarding the subjects' skin pigmentation, exposure to solar and non-solar ultraviolet radiation and other suspected risk factors. Here we report on the association between NSUVR exposure and BCC and SCC risk.
Mateials and methods
Full details of the study methodology have been published elsewhere (Gallagher et al., 1995a) Subjects were asked to list every job they had held for 6 months or longer including any jobs they had held repeatedly for shorter periods that accumulated to more than 6 months. Subjects were also asked what portion of time was spent working indoors and outdoors, and, for indoor jobs, whether fluorescent lighting was present in the workplace. Lifetime occupational sun exposure was determined by the amount of time a subject worked outdoors, the type of clothing worn at work and whether the work was performed during the summer or winter, or both. Recreational sun exposure was determined by the amount of time a subject participated in different activities accumulated over his lifetime, the type of clothing usually worn and whether the activity took place during summer or winter months. Total sun exposure was obtained by combining occupational and recreational sun exposure.
In a separate series of questions, subjects were asked if they had ever been exposed to light from welding torches, mercury vapour lamps, ultraviolet/black lights, printing/ photocopying lights or horticultural growth-stimulating lights. Subjects were also asked if they had ever had ultraviolet lamp treatment for acne, psoriasis or any other condition.
Odds ratio estimates of risk were obtained using a logistic regression model stratified by subject age (Breslow and Day, 1980) . BCC and SCC risk is known to be affected by skin colour, hair colour, ethnic origin and sunlight exposure (Gallagher et al., 1995a,b (1986) found a non-significant increased risk of melanoma in workers exposed to fluorescent lighting, although the risk was reduced when lights had covers or diffusers. Unfortunately, data on the use of covers and diffusers were not collected in this study.
Sunlamp use was the most common non-occupational source of NSUVR reported in our study, however the total number of users was small. Modern sunlamps emit only UVA, but sunlamps produced before 1980 emit UVB and UVC as well (IARC, 1992) and most of the sunlamp use reported in this study took place before 1980. Both Swerdlow et al. (1988) and Walter et al. (1990) found significantly increased risk of malignant melanoma in persons using sunlamps and sunbeds. Our results show no such evidence for BCC and SCC incidence among men in Alberta.
Mercury vapour lamps were invented in 1954 and became widely used by 1956. The lamps produced UVA and UVB, equally in both the cases and controls, risk estimates will be biased towards unity. The absence of risks associated with NSUVR could also have arisen because NSUVR exposure is probably small compared with that from the sun. (Our estimates of NSUVR risk are corrected for sunlight exposure). The negative results of this study may be partly caused by bias or confounding, or because the risk from sun exposure overwhelms any risk that is due to NSUVR, but these results may also suggest that NSUVR exposure is not a risk factor for non-melanocytic skin cancer.
